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:enerievone  Research Problem
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BUT: PV plant in Mustique and

Barriers of wind turbines in Nevis

Implementation

Diesel power plant in Bequia

Source: Private
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Presentation Notes
97% of the Caribbean’s energy production is based on largely imported fossil fuels
Fossil plant:
Expensive (high electricity prices)
High Pollution
Import dependency  challenges: projected growth in population and thus energy demand; potentially severe effects of CC on Caribbean islands; RE part of solution to this; CARICOM‘s set goal of  20% renewable energy share by 2017 requires more drastic measures to remove barriers. 	
Research Questions: 
What are the barriers to the development of RE in the Caribbean?    
Which are the most important barriers?
What measures can be implemented to overcome these barriers?
Focus of previous academic studies on barriers to RE in general, so contribution of paper lies in an elaboration of these barriers, specific to the Caribbean, and the development of a rating matrix that may serve as a strategy instrument on how to prioritise and initiate their removal. 
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Literature survey Semi-structured interviews

Peer-reviewed Reports
papers (> 60) (>20)

List of barriers
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Presenter
Presentation Notes
Interviews helped narrow the focus and highlight Caribbean needs 

CARILEC: Caribbean Electric Utility Services Corporation
CARICOM: Caribbean Community- international organisation of 15 Caribbean nations and dependencies
GIZ: Together with UNDP funder of Caribbean Renewable Energy Development Programme

Approx.30 barriers
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Results — List of Barriers

Natural Conditions

Technological Constraints

Infrastructure

Price/ Cost

Financial Aspects

Market Failure / Distortion

Policy

Institutional Capacity

Regulatory

Consumer Behavior / Awareness

Technical
Economic
n
D
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m Political
Social

Interaction Networks

Cultural

Psychological / Moral
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Presentation Notes
Categorisation of barriers (name them) – third research step aimed at weighting these empirically, and get a ranking for the most important ones
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Literature survey

Peer-reviewed Reports
papers (> 60) (>20)

List of barriers
: : : o Private Re-
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Presentation Notes
The end-product of this paper is a rating matrix of the identified and categorised barriers and sub-barriers. Since the ranking follows the importance and impact of the barriers, this matrix serves as a strategy instrument to allow for their removal by political and economic decision makers.  In order to arrive there, the questionnaires were sent out to representatives of governments, utilities, the private sector, researchers and NGOs/IOs. In this regard, this paper will advance the implementation of RE in the Caribbean and thus contribute to the region’s energy security, access and sovereignty, as well as the diversification and decarbonisation of its energy production. 
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Likert scale to evaluate barriers:

) 4 3 2 1 0 Z

Low Very low Absolutely
Importance | importance | noimport

Don't know

Response rate: 17/100

0 Politicians

= Private Sector

= Utilities
Researchers
NGOs/IOs
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Presentation Notes
Asked to rank barriers on Likert scale (5-0, highest to no importance)

Response rate 17/100:
 6 Private Sector
 4 Utility
 3 International Organisations
 4 Researchers  
 0 Politicians
 low number of participants balanced with careful selection of experts – still limited timeframe and resources for research, so had to do with small number

Comment section for participants to elaborate on barriers/suggest solutions
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1. Gaps between policy targets and implementation (4.29)
2. Lack of regulatory framework and legislation for private investors (4.24)

3. Diseconomy of Scale (4)
4. Lack of legal framework for IPPs and PPAs (3.94)
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Presentation Notes
3.1.1. Gaps between policy targets and implementation (4.29)
3.3.2. Lack of regulatory framework and legislation for private investors (4.24)
2.1.3. Diseconomy of Scale (4)
3.3.1. Lack of legal framework for IPPs and PPAs (3.94)
 Political Barriers

The four barriers considered least important of all the groups were, beginning with the last one,
 “preference for status quo”,
 “lack of evidence-based assessments for RE potentials”, 
“inappropriate transport and installation facilities” 
“lack of educational institutions”.
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regulation &
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for private
investors

Diseconomy
of Scale

Lack of legal
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for IPPs and
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Results Ranking — Stakeholder Analysis

Utility Private Sector NGOs/IOs

Import.
1 4
2 4.25
3 4
3

Rank

11

Import.

4.67

4.33

3.6

4.17

Rank

11

Import.

4.67

3.67

4.5

Rank

23

11

Import.

3.75

4.5

4.5

4.25

Rank

16
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Presentation Notes
Relative congruence between top 4 of utilities and private sector (With ecxeption of diseconomy of scale and lack of legal framework for IPPs and PPAs) – former reflection on monopoly position of utilities – already going into discussion
Organisation – prioritisation of other barriers
Researchers similar
 overall top four barriers have been ranked into the top five barriers of all single stakeholders, except the organisations
 Necessary to look at single groups‘ priorities
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TOP FIVE - Utilities
Five Barriers 2 4

Land use competition on islands

Lack of regulatory framework and
legislation for private investors

High transaction costs

Diseconomy of scale

Gaps between policy targets and
implementation

TOP FIVE - Private

Five Barriers 2 4

Gaps between policy targets and
implementation

Lack of regulatory framework and
legislation for private investors

Lack of legal framework for IPPs and
PPAs

Lack of access to low cost capital and
credit

Utility monopoly of production, trans-
mission and distribution of electricity
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Presentation Notes
both groups clearly call for a stronger legal regulatory framework in order to enable a higher RE share. 
utilities have expressed confidence in developing RE by rating relatively few barriers of importance, which on the one hand might be a reflection of their monopolistic position in the market. On the other hand, the private sector seems to confirm this issue by including the utilities’ monopoly market distortion in their top five barriers
By rating transaction costs and diseconomy of scale among their top five barriers, utilities furthermore indicate the need for an external actor to step in and mitigate these effects. In doing so, governments need to work with the utilities and provide incentives for private sector development.
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TOP FIVE - NGOs/IOs TOP FIVE — Researchers
Twenty Barriers =2 4 Eleven Barriers 24

Lack of access to low cost capital and

. Diseconomy of Scale
credit

Lack of regulatory framework and

High initial investments L : :
legislation for private investors

Unsuitable transmission system and
grid stability issues with decentralised
RE

Lack of private capital

Utility monopoly of production, trans-
mission and distribution of electricity

Lack of legal framework for IPPs and
PPAs

Gaps between policy targets and

implementation Low availability of RE technologies
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Presentation Notes
overall top four barriers have been ranked into the top five barriers of all single stakeholders, except the organisations. Yet, the organisation’s single most important barrier, unanimously ranked with 5 for highest importance is the “lack of access to low cost capital or credit”. This barrier has been given only 3.25 and 3 by utilities and researchers
Researchers have given an average importance of 4.25 and 4 to two barriers that have been rated relatively unimportant by the others.
“Unsuitable transmission system and grid stability issues with decentralised RE” (second last for P)
“Low availability of RE technologies” (2 & 2.33 by utilities and private sector respectively)
Furthermore: representatives of organisations rank 20 barriers with 4 or higher, thus considering these to be of high or highest importance. 
Compare to 5 for utilities and private sector, respectively; Similarly, Researchers rank eleven barriers to be of high importance or higher
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:emesevone  Discussion: Barriers and Solutions

\
e Lack of legal framework for IPPs and PPAs
» Lack of regulatory framework and legislation for private investors
\- Gaps between policy targets and implementation )

» Creation of legal framework to allow IPPs and PPAs

» Implementation of regulatory frameworks to secure private
Investments (e.g. secure grid connection, feed-in tariff)

» Binding policy targets and implementation plans

[- Diseconomy of scale ]

» Creation of single Caribbean-wide market
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Presentation Notes
Three of the four most important constraints for all stakeholder groups were political barriers, pointing to the leading role governments must play if they are to achieve CARICOM’s 20% renewable electricity capacity share by 2017. Linking the non-participation of the governmental representatives approached for the study with its outcome is purely speculative, yet a possible indicator of prioritisation issues for RE within Caribbean governments, despite their urgency with regards to consumer prices and climate change.
The responsibility of overcoming these three barriers lies with the governments, who must provide clear incentives such as feed-in tariffs that guarantee grid access, long-term contracts, cost-based purchase prices etc. 
Similarly, the “diseconomy of scale” barrier can be overcome by governments making their market sizes attractive to investors, or alternatively enabling the creation of a single Caribbean-wide market.
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» Negative feedback loops
» Discrepancy in perception of barriers

[
 Engagement
« Dialogue and interplay

e Communication
\_
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Presentation Notes
The results expose a clear discrepancy in the perception of the barriers to RE within the different stakeholder groups. Organisations are much more sceptical about the success of RE and rate about four times as many barriers of high importance than the private sector and utilities have done. Consequently, single problems cannot be isolated, inevitably further impeding concrete action to remove these difficulties. Furthermore, the results reflect the distance of most IOs to actual RE project implementation. Crucially, it is IOs who have a mandate to enable or even fund these projects. The negative feedback from their lack of understanding of issues on the ground with regard to the lack of external support for both public and private sector RE initiatives results in delaying a higher RE share in electricity production in the Caribbean even more. The study thus highlights the clear need for engagement of public (funding) organisations with the private sector, IPPs and utilities, who ultimately implement RE projects. 
This study moreover reveals the huge need for improving the dialogue and interplay between research and industry, as well as the communication between utilities, private sector and researchers in the Caribbean. Like their counterparts from the IOs, the representatives of academia have demonstrated a similar trend in rating many barriers as very important. Moreover, they have prioritised barriers that were not perceived to be important by the other groups at all, which points to severe communication problems between those who are implementing RE projects on the ground and academia. Again, a lack of mutual understanding impedes the development of RE.
Apart from identifying the key barriers to the development of RE in the Caribbean, the seminal contribution of this paper lies in pointing out the systemic, overarching lack of communication and mutual understanding between the RE key players. Its removal lies at the heart of a high RE share, and with that cheaper electricity prices and an environmentally sustainable and independent energy supply.
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|. Natural Conditions

Land use competition on islands

RE impact on landscapes and ecosystems

Natural disasters

Lack of evidence-based assessment of RE potentials

ll. Technical Constraints

Lack of technical expertise and experience
Low availability of RE technologies

lll. Infrastructure

Inappropriate transport & installation facilities
Unsuitable transmission system and grid stability issues with decentralised RE
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emertemone  RESUILS — Economic Barriers Detalls
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|. Price/cost

High initial investments
High transaction costs
Diseconomy of scale

ll. Financial Aspects

Lack of access to low cost capital or credit

Lack of understanding of project cash flows from financial institutions
Lack of private capital

l1l. Market Failure/distortion

Utility monopoly of production, transmission and distribution of electricity
Small market sizes

Lock-in dilemma (conventional energy supply structures block RES)
Fossil fuel subsidies and fuel surcharge
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emerievone - R@SUILS — Political Barriers Detalls

. Policy

Gap between policy targets and implementation
Lack of incentives or subsidies for RE

|. Institutional Capacity

Lack of formal institutions
Lack of RE experts on governmental level

lIl. Regulatory

Lack of legal framework for IPPs and PPAs
Lack of regulatory framework and legislation for private investors

Barriers and solutions to the development of renewable energy technologies for power generation on Caribbean island states
Katharina Richter » katharina.richter@rl-institut.de




R

emertemone  RESUILS — Soclal Barriers Detalls
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|. Consumer Behaviour/awareness

Lack of social norms and awareness
Lack of educational institutions

. Interaction Networks

Lack of RE initiatives
Lack of local/national champions/ entrepreneurs
Strong fossil fuel lobby

[ll. Cultural

Dominance of cost over environmental issues

IV. Psychological/Moral

Preference for status quo
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Islands are small- or mini-grids by geographic nature:
 special challenges to implement renewable energies
 lessons learned are applicable for larger grid systems

Key facts Caribbean:

. mm_,_‘,':” : = # The Bahamas
e 13 island states T R
e 17 semi-autonomous states —=omia — e North Atlantic
. . Tl B " auMareuens Ocean
« total population of 41.6 mill. &= = s e
e mainly developing countries e ST, meco- Haitl/Dominican
bl o ¢ ST =R - Republic Us / British
o Cayman Islands l!dtlﬂﬂﬂ‘ﬂ% 4 & = wrﬂzlsjg&:gmmm
dands Jamaica S o Antigua
Montserrat #&fﬂafmm
. Caribbean Sea e o
-'.' i Stl.udad Barbados
St Vincent

«» lska de la Providencla * Brn
Aruba The Grenadines : wow.

+ 1sha de San Andres + Curacao Grenada
NN lemtomes B C1EN2I02

=

Islas deld baiz

it t Tortuga :;;u Margarita < Tobago

7 & : ETrlnidad
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Power generation mainly based on diesel power plants due to...
* fuel transport and availability

» easy scaling

* flexible operation

Two major challenges for Caribbean islands in power generation...

High levelized cost of electricity:

» Low efficiency (20 to 35 %, depending on operation and size)

» High fuel costs (diesel cost of 0.80 to 1.10 USD/liter)

» LCOE (fuel only): 0.19 to 0.46 USD/kWh (at 12 kW,, /liter diesel)

High GHG emissions:
» 2.65 Kgcn, / burned liter diesel
* 0.540 to 0.950 kg, / kWh

21 Barriers and solutions to the development of renewable energy technologies for power SeurcesrVINLEC{(2012); GRENEEC (2012)
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emericvon:  Renewable energies

Very promising natural conditions for generating renewable electricity...
 high solar irradiation

 high wind speeds
» hydro and geothermal potential

BUT problem of implementing RE

75%

PV ™ Wind ®Hydro ™ Other(geothermal,
biomass,

WCoal "Gas ®Qil "RE waste)

total conventional and renewable installed power plant capacity of appr. 21 GW

29 Barriers and solutions to the development of renewable energy technologies for power SeurcesnUDCRIatts {2012); Welrner et al. (2011);
Katharina Richter » katharina.richter@rl-institut.de Wind Power (2012)
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Power generation on small islands is mainly based on fossil fuel based

power plants (often diesel or heavy fuel oil).

This power generation is highly expensive and polluting, leading to major
global problems that affect islands disproportionally:

post-SRES range (80%) / post-SRES (max)

=g / Climate Change

* Rising of the sea
water level

 Extreme weather
events

ns (Gt COg-eq/ yr)

Global GHG emissiol

20 postSRES fmin) = T T — — = — —

Peak Qil
* Increasing prices in
the future

» Shortages of energy
supply

1000 biday History s |

40000
35000
30000
25000
20000
15000
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O- Uﬁr‘i'
1900 10 20 30 40 50 60 70 80 9 0 10

3 Industry database, 2003 (IHS 2003)
0GJ, 9 Feb2004 (JanNov 2003)
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Renewable energies (e.g. PV, wind power, hydro power, geothermal energy)
offer a broad range of ecologically and economically sustainable ways of
power generation, while at the same time reducing GHG emissions.

BUT barriers in the form of technical, economic, social and political
conditions hinder the implementation of renewable energies.
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